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PREFACE

The California Departnent of Fish and Gane (CDFG is
responsi bl e for protection and nmanagenent of fish and wildlife.
The CDFG protects fish and wildlife from pesticide hazards
t hrough consultation with the California Environnental Protection
Agency's Departnent of Pesticide Regulation (DPR) Pesticide
Regi stration and Eval uation Comm ttee and Pestici de Advisory
Conmittee. The State Water Resources Control Board and the
Regi onal Water Quality Control Boards al so protect fish and
wildlife by pronul gating and enforcing water quality standards
for pesticides and other toxic materials. 1In recognition of the
need for applicable environnental standards for fish and
wildlife, DPR contracted with CDFG to assess the effects of
pesticides on fish and wildlife and to facilitate the devel opnent
of water quality criteria to protect aquatic organi smns.

This docunent is the seventh in a series of pesticide hazard
assessnments. Hazard assessnents have al so been prepared for the
her bi ci des nolinate and thi obencarb and the insecticides nethyl
par at hi on, carbofuran, chlorpyrifos, diazinon, and nethidat hi on.



Hazard Assessnent of the Insecticide Methonyl
to Aquatic Organisns in the San Joaquin R ver System

by
Mary Menconi and John Beckman

Pesticide Investigations Unit
1701 Ni nbus Road, Suite F
Rancho Cordova, California 95670

SUMVARY

A freshwater Water Quality Criterion (WQC) for protection of
aquatic organisnms fromthe insecticide nmethonyl was devel oped and
a hazard assessnent was perfornmed for California s San Joaquin
Ri ver system Insufficient data were available to derive a
sal twat er WQC.

Seventy tests on the acute and chronic effects of nethonyl
to aquatic organisns were revi ewed and eval uated. The nost
acutely sensitive freshwater species tested was the cladoceran
Daphnia magna with a species nean acute val ue (SMAV) of 22 ug/L.
The | owest Maxi mum Accept abl e Toxi cant Concentration (MATC) val ue
was 2.23 ug/L for the cladoceran Daphnia magna. The cal cul ated
freshwater Final Acute Value (FAV) was 11 pg/L. The Final Acute-
Chronic Ratio (FACR) was 21, and the Final Chronic Value (FCV)
was 0.5 pg/L (FCV = FAV/ FACR)

Freshwat er aquati c organi sns shoul d not be affected
unacceptably if the four-day average concentration of methonyl
does not exceed 0.5 pg/L, and if the one-hour average
concentration does not exceed 5.5 pg/L nore than once every three
years.

The U. S. Environnmental Protection Agency (EPA) has not
established a WQC for the protection of aquatic life. The
California Departnment of Fish and Gane WQC was derived using
current toxicity data and hazard assessnent procedures.

Al t hough et honyl has been detected in concentrations as
high as 5.4 ug/L, nore typical concentrations ranged fromO0.05 to
0.3 pg/L (Table 1). A conparison of detected concentrations of
met honyl with toxicity data and the freshwater WX i ndi cates that
nmet honyl does not |ikely present an acute toxicity hazard to
aquatic species in the San Joaquin R ver system However,
met honyl nay present a chronic toxicity hazard to aquatic
species. GCenerally, invertebrates are nore sensitive to methonyl
than are fish.

Acute toxicity data were available for seven of the eight



freshwater famlies recomrended by the EPA for devel opnent of
nunmerical criteria. An acute toxicity test should be conducted
on a freshwater nollusk or rotifer to conplete the eight
famlies, however it is unlikely that this value will |ower the
WX significantly. Paired acute and chronic tests should be
performed with other invertebrates such as Neonysis nercedi s and
cl adoceran Ceri odaphni a dubia. Paired acute and chronic tests
shoul d al so be perfornmed with rainbow trout Oncorhynchus nykiss
or other fish.
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| NTRODUCTI ON

The carbamate insecticide nethonyl is used on soybeans,

cotton, fruits, vegetables, ornanentals, and other crops. 1In the
San Joaquin River system nost methonyl use occurs during the
spring and summer nonths. 1n 1992, the nost recent year for

which reliable data are avail abl e, 358,404 kg of nethonyl were
used in California (California Departnment of Pesticide Regulation
[DPR] n.d.).

The Central Valley Regional Water Quality Control Board
(CVRWQCB) and the California Departnment of Pesticide Regulation
(DPR) nonitored nethonyl in the San Joaquin River system
Det ected concentrations ranged fromO0.05 to 5.4 pg/L. The U S.
Envi ronnental Protection Agency (EPA) has not established an
aquatic life water quality criterion (WQC) for nethonyl.

The effects of nethonyl were assessed by evaluating toxicity
tests for conformance with specific criteria adapted fromthe EPA
and the American Society of Testing and Materials (ASTM.

Al t hough toxicity tests were not required to conply with al
criteria, tests were rejected if they did not observe certain
fundament al procedures. The WQC was cal cul ated usi ng accept ed
data and met hods adapted from EPA (1985a) gui del i nes (Appendi X
A) .



Table 1.

Concentrations of nethonyl

(Mg/ L) detected in the San
Joaquin River system March 1991 through February 1993.

Dat e Locati on? Concentration
10/ 24/ 91 I ngr amk Hospi tal Creeks 3.2b
12/ 04/ 91 I ngr am Hospi tal Creeks 2.6°
12/ 15/ 91 I ngr am Hospi tal Creeks 5.4b
7/ 31/ 92 I ngram Hospital Creeks 0. 19¢
8/ 28/ 92 I ngram Hospital Creeks 0. 29¢
7127192 Mud Sl ough 0.13¢
7129/ 92 Orestinmba Creek 0. 06¢
8/ 26/ 92 Orestinmba Creek 0. 20¢
7127192 Salt Sl ough 0.13¢
8/ 24/ 92 Salt Sl ough 0. 06°¢
7/ 16/ 91 San Joaquin River at Laird Park 0. 16¢
7/ 23/ 91 San Joaquin River at Laird Park 0. 07¢
7/ 30/ 91 San Joaquin River at Laird Park 0. 21¢
8/ 02/ 91 San Joaquin River at Laird Park 0. 10¢
8/ 06/ 91 San Joaquin River at Laird Park 0. 09¢
8/ 09/ 91 San Joaquin River at Laird Park 0. 76¢
8/ 13/ 91 San Joaquin River at Laird Park 0. 09¢
8/ 16/ 91 San Joaquin River at Laird Park 0. 10¢
8/ 20/ 91 San Joaquin River at Laird Park 0. 19¢
8/ 23/ 91 San Joaquin River at Laird Park 0.12¢
8/ 27/ 91 San Joaquin River at Laird Park 0. 06°¢
8/ 30/ 91 San Joaquin River at Laird Park 1. 84¢
9/ 03/ 91 San Joaquin River at Laird Park 0. 14¢
9/ 06/ 91 San Joaquin River at Laird Park 0. 16¢
9/ 10/ 91 San Joaquin River at Laird Park 0. 24¢
9/ 13/ 91 San Joaquin River at Laird Park 0.12¢
7/ 08/ 92 San Joaquin River at Laird Park 0.08°
7/ 15/ 92 San Joaquin River at Laird Park 0.12°
7129/ 92 San Joaquin River at Laird Park 0.47°
8/ 05/ 92 San Joaquin River at Laird Park 0. 05¢
8/ 12/ 92 San Joaquin River at Laird Park 0. 05¢
8/ 19/ 92 San Joaquin River at Laird Park 0. 05¢
8/27/92 San Joaquin River at Laird Park 0.13°
9/ 02/ 92 San Joaquin River at Laird Park 0. 20¢°
9/ 09/ 92 San Joaquin River at Laird Park 0. 16°
7/ 31/ 92 San Joaquin River at Maze Bl vd 0. 10¢
8/ 28/ 92 San Joaquin River at Maze Bl vd 0. 18¢
7/ 23/ 91 San Joaquin River at Merced 0. 42¢
7/ 30/ 91 San Joaquin River at Merced 0. 32¢
8/ 02/ 91 San Joaquin River at Merced 0. 09¢
8/ 06/ 91 San Joaquin River at Merced 0. 13¢
8/ 09/ 91 San Joaquin River at Merced 0. 07¢
8/ 13/ 91 San Joaquin River at Merced 0. 14¢
8/ 16/ 91 San Joaquin River at Merced 0. 10¢
8/ 20/ 91 San Joaquin River at Merced 0. 37¢
8/ 23/ 91 San Joaquin River at Merced 0. 18¢
8/ 27/ 91 San Joaquin River at Merced 0. 20¢



Table 1.

Cont i nued

-2-

Dat e Locati on? Concentration
8/ 30/ 91 San Joaquin River at Merced 0. 20¢

9/ 03/ 91 San Joaquin River at Merced 0. 27¢

9/ 06/ 91 San Joaquin River at Merced 0. 08¢

9/ 10/ 91 San Joaquin River at Merced 0. 16¢

9/ 13/ 91 San Joaquin River at Merced 0. 14¢
7/08/92 San Joaquin River at Merced 0. 05¢

7/ 15/ 92 San Joaquin River at Merced 0. 08¢
7/22/92 San Joaquin River at Merced 0. 08¢

8/ 05/ 92 San Joaquin River at Merced 0. 25¢

8/ 12/ 92 San Joaquin River at Merced 0. 08¢

8/ 19/ 92 San Joaquin River at Merced 0. 06°¢

9/ 02/ 92 San Joaquin River at Merced 0. 06°¢

7/ 23/ 91 San Joaquin River at Patterson 0. 27¢
7/ 30/ 91 San Joaquin River at Patterson 0. 14¢
8/ 02/ 91 San Joaquin River at Patterson 0.11¢c
8/ 06/ 91 San Joaquin River at Patterson 0.11c
8/ 09/ 91 San Joaquin River at Patterson 0. 16¢
8/ 13/ 91 San Joaquin River at Patterson 0. 10¢
8/ 16/ 91 San Joaquin River at Patterson 0. 20¢
8/ 20/ 91 San Joaquin River at Patterson 0. 07¢
8/ 23/ 91 San Joaquin River at Patterson 0. 10¢
8/ 27/ 91 San Joaquin River at Patterson 0. 19¢
8/ 30/ 91 San Joaquin River at Patterson 0.12¢
9/ 03/ 91 San Joaquin River at Patterson 0. 10¢
9/ 06/ 91 San Joaquin River at Patterson 0.17¢
9/ 10/ 91 San Joaquin River at Patterson 0. 15¢
9/ 13/ 91 San Joaquin River at Patterson 0.12¢
7122/ 92 San Joaquin River at Patterson 0. 14¢
7/ 29/ 92 San Joaquin River at Patterson 0. 08¢
8/ 05/ 92 San Joaquin River at Patterson 0.12¢c
8/ 26/92 San Joaquin River at Patterson 0. 09¢
9/ 02/ 92 San Joaquin River at Patterson 0. 10¢
9/ 09/ 92 San Joaquin River at Patterson 0. 08¢
8/ 16/ 91 San Joaquin River at Patterson 0. 20¢
8/ 20/ 91 San Joaquin River at Patterson 0. 07¢
8/ 23/ 91 San Joaquin River at Patterson 0. 10¢
7/ 31/ 92 San Joaquin River at Vernalis 0. 05¢

7/ 30/ 92 Tuol ume Ri ver 0. 16¢

a These and other |ocations were sanpled in 1991, 1992, and 1993. Only the

dates on whi ch nmethonyl was detected are |isted.
b Unpublished data from nonitoring by the Central Valley Regional Water

Quality

¢ Unpublished data fromnonitoring by the Departnment

Contro

Boar d

of Pesticide Regul ation



ENVI RONVENTAL FATE

Met honyl is a carbamate insecticide. Methonyl's photolysis
half-life (ty,) value at soil pH 5 has been neasured as two to
three days (Harvey 1986). Methonyl is relatively stable to
hydrol ysi s under neutral and acidic conditions (EPA 1989), but
has a hydrolysis t,, value of 30 days at pH 9 (Friedman 1986).
Met honyl has a water solubility of 54.4 g/L (DPR 1994). Met honyl
soi|l adsorption is lowwth a soil adsorption coefficient (K)
of 43 cn?/g (DPR 1994). Methonyl's |ow K, val ue, high water
solubility, and | ong hydrolysis ty, value indicate that nethonyl
could potentially be carried by field runoff into surface waters.
Met honyl has been detected in groundwater (EPA 1989; Rigsby et
al. 1993), and is nobile in sandy loamand silty clay |oamsoils
(EPA 1989). The anaerobic soil netabolismt,, value of nethonyl
is one day (DPR 1994), and the aerobic soil netabolismt,, val ue
is reported as 46 days (DPR 1994).

TOXICI TY TO AQUATI C ORGANI SMS

Acute Toxicity to Agquatic Aninals

Si xty-four tests on the acute toxicity of methonyl to aquatic
animal s were eval uated (Appendix B). Forty-six of these tests
were accepted (Table B-1), and 18 were not accepted (Table B-2).
EPA (1985a) guidelines recomend eight famlies of freshwater
organi sns for which data should be available to derive a
freshwater Final Acute Value (FAV) (Table 2), and eight famlies
of saltwater organisns to derive a saltwater FAV (Table 3).

Acceptabl e data were avail able for seven of the eight
recommended freshwater famlies (Table 3), and EPA (1985a)
gui delines were used to calculate a freshwater FAV. Genus Mean
Acut e Val ues (GVAVs) were cal cul ated using data from accepted
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acute toxicity tests and were ranked in ascendi ng order (Table
4). Freshwater GVAVs ranged from 22 ug/L, the nean 48-h LG for
t he cl adoceran Daphnia nmagna, to 2,430 upg/L, the mean 96-h LG
val ue for the fathead m nnow Pi nephal es pronel as.

The four |owest GVAVs are the nost significant determ nants
of the FAV. For the freshwater FAV, three of the four | owest
GVAVs were for invertebrate species. The freshwater FAV for
met honyl was 11 pg/L. No freshwater or saltwater GVAV was | ower
than the freshwater FAV.

Al t hough only seven of the eight freshwater famlies are
represented, additional data for a famly in the renaining
category would likely be for a nmollusk or a rotifer. As
i ndi cated by data from previ ous hazard assessnents, nollusks and
rotifers do not appear to be very sensitive to insecticides. For
exanpl e, Menconi and Cox (1994) cite LGy val ues for diazinon of
880 pg/L for eastern oyster and 29,220 upg/L for the freshwater
rotifer Branchionus calyciflorus. Menconi and Paul (1994) cite
LG, values for chlorpyrifos of >806 pug/L for the freshwater
snai |l Apl exa hypnorum and 1,991 ug/L for the saltwater eastern
oyster Crassostrea virginica. Menconi and Gay (1992) cite LG
val ues for carbofuran of >10,000 pg/L for eastern oyster.
Therefore, data for the remaining category would not be likely to
significantly change the FAV.

Acceptabl e data were available for five of the eight
recommended saltwater famlies (Table 3), and EPA (1985a)
gui delines were used to calculate an interimsaltwater FAV.
Sal twater GVAVs ranged from 19 pg/L, the 96-h LG, for the pink
shrinp Penaeus duorum to 2,380 upg/L, the 96-h LGy value for the
fiddler crab Uca pugil ator.

For the interimsaltwater FAV, all of the four |owest GVAVs
were for invertebrate species. The interimsaltwater FAV for

5



met honyl was 5 pg/L. No freshwater or saltwater GVAV was | ower
t han the sal twater FAV.

Addi tional data are needed for two famlies in the phylum
Chordata, and one fam |y not in phylum Arthropoda or Chordat a.
These data would likely be for a saltwater fish and for a
saltwater nollusk or rotifer. Only one of the four species nobst
sensitive to methonyl was a fish, and nollusks and rotifers are
not likely to be very sensitive to nethonyl, as discussed
previ ously. However, only five data points were used to derive
the saltwater FAV, and a small data set results in a | ower FAV.
Therefore, additional data could significantly change the FAV.



Table 2. Eight families of saltwater aquatic animals recomended by EPA

(1985a) for deriving a saltwater FAV and representative species
for which net homyl acute toxicity data were avail abl e.

Fam |y Ani nal

1, 2. Two families in phylum Chordata Not avail abl e

3. One fanmly not in phylum Not avail abl e

Art hropoda or Chordata

4, 5, 6. Three other famlies
Grass shrinp, pink shrinp,

not in phylum Chordata fiddler crab
7. A nysid or penaeid Mysi d
8. One other fam |y not already represented Mud crab

Table 3. Eight fanmilies of freshwater aquatic animals recommended by EPA

(1985a) for use in deriving the FAV and representative species for
whi ch net homyl acute toxicity data were avail abl e.
Fam |y
Ani nal
1. One Sal nonid Rai nbow t r out
2. Another famly in class Osteichthyes Bl uegi I |

3. Another famly in phylum Chordata
Fat head mi nnow

4., One famly not in phylum Not avail abl e
Art hropoda or Chordata
5. One insect famly or any M dge

phyl um not al ready represented

6. One planktonic crustacean Cl adocer an
7. One benthic crustacean Anphi pod
8. One insect Stonefly




Tabl e 4.

tests on met honyl

Ranked Genus Mean Acute Values (GVAVs) from accepted acute toxicity

used to calcul ate the freshwater FAV.

10

11

Fr eshwat er

Val ue (ug/ L)

222

88

343

530

8962

9082

920

1250

14672

18172

24302

FAV: 11 pg/L

Speci es

Cl adocer an
Daphni a magna

M dge
Chi rononus pl unosus

Stonefly
| sogenus sp.

Channel catfish
I ctal urus punctatus

Atl antic sal non
Sal no sal ar

Bl uegi | | _
Lepom s macrochirus

Anphi pod
Gammar us pseudol i maeus

Lar genmout h bass
M cropt erus sal noi des

Rai nbow t rout
Oncor hynchus nyki ss

Br ook trout
Sal vel i nus namaycush

Fat head m nnow
Pi mephal es pronel as

2 Speci es Mean Acute Val ue:

tests on this species.

geonetric mean of values from severa
I ndi vi dua

toxicity

values are listed in Table B-1.



Tabl e 5. Ranked Genus Mean Acute Val ues (GVAVs) from accepted acute toxicity
tests on methonyl used to cal culate the saltwater FAV.

Rank Val ue (ug/ L) Speci es
1 19 Pi nk shrinp

Penaeus duor arum

2 802 Grass shrinm _
Pal aenonet es vul gari s

3 220 Mysi d
Mysi dopsi s bahi a

4 410 Mud crab
Neopanope t exana

5 2380 Fi ddl er crab
Uca pugil ator

Sal twater FAV: 5 ug/L

a Speci es Mean Acute Value: geonetric mean of values from several toxicity
tests on this species. Individual values are listed in Table B-1.

Chronic Toxicity to Aquatic Aninals

Six tests on the chronic toxicity of methonyl were
eval uated for use in deriving the Final Chronic Value (FCV)
(Appendix C). Three of these tests were accepted (Table C1);
three were not accepted (Table CG2). The | owest Maxi mum
Accept abl e Toxi cant Concentration (MATC) val ue (NCEC X LOEC) V2
was 2.23 ug/L for the cladoceran Daphnia nmagna (Table C1).

The EPA (1985a) gui delines specify calculating the Acute-
Chronic Ratio (ACR) for a species using for the numerator the
geonetric nean of LG, values and for the denom nator the
geonetric nean of MATC val ues. Freshwater or saltwater Final ACR
(FACR) val ues are derived using ACR val ues of both freshwater and
sal twater species, including at least a fish, an invertebrate,
and an acutely sensitive species. The FACR val ue used to derive
a freshwater Final Chronic Value (FCV) should include an acutely



sensitive freshwater species. The other species used may be
either freshwater or saltwater. For nethidathion, acceptable
acute and chronic toxicity data were avail able for one freshwater
fish, the fathead m nnow Pi nephal es pronel as, and one acutely
sensitive freshwater invertebrate, the cladoceran Daphni a nagna
(Table 5). These ACR val ues were used to derive a FACR val ue of
21 ([17.1 x 26.4]Y2). The FCV was derived by dividing the FAV
by the FACR, resulting in a value of 0.5 pg/L. A saltwater FCV
was not derived because chronic toxicity data were not avail able
for any saltwater species, and because the saltwater FAV is only
an interimval ue.

Table 6. Acute-Chronic Ratios (ACR) for species for which acute and chronic
toxicity data were avail abl e.

Speci es LGy, or MATC ACR
SMAV (NOEC X LOEC) Y2  (LCsf MATC)
(mg/ L) (mg/ L) (mg/ L)

Cl adocer an
Daphni a magna 38. 12 2.232 17.1

Fat head m nnow
Pi mephal es pronel as 2430° 92.3526. 3

Fi nal Acute-Chronic Ratio: 21

a LG, and MATC from sane test

b Speci es Mean Acute Val ue: geonetric nean of values from several tests on
this species. Individual values are listed in Table A-1.

Toxicity to Aquatic Plants

Six tests on the toxicity of nethonyl to aquatic plants
were eval uated (Appendix D) for use in deriving a Final Plant
Value (FPV). The FPV is the |owest concentration of pesticide
that denonstrates a biologically inportant toxic endpoint (EPA
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1985a). The | owest concentration at which growth was inhibited
was 100 ng/L for cyanobacteria Nostoc nuscorum and Tol ypot hri x
tenuis; therefore the FPV for nethonyl is 100 ng/L. None of the
tests indicated that nethonyl was nore toxic to aquatic plants
than to aquatic aninmals; therefore criteria that protect aquatic
animals will also protect aquatic plants.

HAZARD ASSESSMVENT

Water Quality Criterion

EPA (1985a) guidelines specify that a WQC consists of two
concentrations, the Criterion Maxi num Concentration (CMC) and the
Criterion Continuous Concentration (CCC). The CMC is equal to
one-half the FAV. The CCC is equal to the |lowest of three
val ues: the FCV, the FPV, or the Final Residue Value (FRV). The
FRV is intended to prevent concentrations in comrercially or
recreationally inportant species fromaffecting marketability
because of excedence of applicable action levels, and to protect
wildlife that consume aquatic organi sns ( EPA 1985a).

Met honyl does not appear to bioconcentrate, and is excreted
after exposure (Col eman and Dol linger 1977). |In addition,
neither the U S. Food and Drug Admi nistration nor the State of
California have established nmethonyl action levels (B. Brodberg
California Ofice of Environnmental Health Hazard Assessnent pers
comm).

Therefore, for nmethonyl, the freshwater CMC is 5.5 pg/L and
the freshwater CCCis 0.5 pg/L. The WX nay be refined as nore
data becone available. The U S. EPA has not established a WQXC
for nmethonyl

The freshwater WQC proposed in this assessnent is based on
the toxicity of methonyl alone. It appears that the toxicity of

11



sonme insecticides commonly found together in the San Joaquin
Ri ver systemis additive (CDFG 1992). The freshwater WQC may
need to be reeval uated to adequately protect aquatic organi sns
fromthe additive effects of pesticides likely to be present
concurrently in the San Joaquin River system

Hazard to Aquatic Animals

Freshwat er aquati c organi sns shoul d not be affected
unacceptably if the four-day average concentration of methonyl
does not exceed 0.5 pg/L nore than once every three years on the
average, and if the one-hour average concentration of nethonyl
does not exceed 5.5 pg/L nore than once every three years on the
aver age.

Al t hough net honmyl has been detected in the San Joaquin
Ri ver system at concentrations as high as 5.4 pg/L, nore typical
concentrations ranged from0.01 to 0.30 pg/L (Table 1).
Concentrations of nethonyl in the San Joaquin Ri ver system do not
appear to exceed the freshwater WX

A conparison of detected concentrations of nethonyl with
toxicity data and the freshwater WQC indi cates that nethonyl does
not likely present an acute toxicity hazard to aquatic species in
the San Joaquin Ri ver system However, nethonyl may present a
chronic toxicity hazard to aquatic species. GCenerally,
invertebrates are nore sensitive to nethonyl than are fish.

The detection Iimt of 0.01 pg/L comonly used for methonyl is
| oner than the WQC and is sufficiently sensitive.

Dat a Requirenents

Acute toxicity data were avail able for seven of the eight
freshwater famlies recomrended by the EPA (1985a). An acute
toxicity test should be conducted on a freshwater nollusk or

12



rotifer to conplete the eight famlies, however it is unlikely
that this value will |ower the WQC significantly. Acceptable
chronic toxicity data were available for one fish and one
invertebrate only. Paired acute and chronic tests should be
performed with other invertebrates such as Neonysis nercedi s and
cl adoceran Ceri odaphnia dubia. N nercedis is a native estuarine
nmysi d, and cl adocerans are widely distributed invertebrates.

Pai red acute and chronic tests should also be perfornmed with

rai nbow trout Oncor hynchus nykiss or other fish.
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APPENDI X A. Procedures used by the California Departnment of Fish
and Gane to prepare hazard assessnents.

The California Departnent of Fish and Ganme (CDFG Pesticide
| nvestigations Unit assesses the hazard of pesticides to aquatic
organi sms. The hazard assessnment procedure includes eval uation
of toxicity studies, establishment of the Water Quality Criterion
(WX, and assessnent of potential hazards.

Acute and chronic toxicity data are obtained from studies
published in scientific literature and | aboratory reports
required by the U S. Environnental Protection Agency for
pesticide registration. The CDFG evaluates the quality of these
data by evaluating the tests for conpliance with standards
adapted fromthe EPA and the American Society for Testing and
Materials (ASTM. The tests are evaluated for conpliance with
standards for test type, nethod, design and species, and for
wat er quality and toxicant nonitoring and mai ntenance. Al though
a study need not conply with every standard, tests are rejected
if they do not observe certain fundanmental procedures or if
several inportant standards are not net. Studies are also
rejected if they do not contain sufficient information to be
properly eval uated and the necessary informati on cannot be
obtained fromthe original researcher.

Acute toxicity data from acceptable tests on freshwater and
saltwater organisnms are used to determne a Final Acute Val ue
(FAV). The EPA (1985) guidelines recomend ei ght categories of
freshwat er organi sns for which data should be avail able for
deriving a freshwater FAV, and ei ght categories of saltwater
organi sns for deriving a saltwater FAV.
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The FAV is cal cul ated as foll ows:

1. The Species Mean Acute Value (SMAV) is the geonetric mean
of EGCs, val ues and LG, values fromall accepted toxicity
tests performed on that species.

2. The Genus Mean Acute Value (GVAV) is the geonetric nean of
all SMAVs for each genus.

3. The GVAVs are ranked (R) from"1" for the lowest to "N' for
the highest. ldentical GVAVs are arbitrarily assigned
successi ve ranks.

4. The cunul ative probability (P) is calculated for each GVAV
as R/ (N+1).

5. The four GVAVs with cumul ative probabilities closest to
0.05 are selected. |If fewer than 59 GVAVs are avail abl e,
these will always be the four |owest GVAVs.

6. The FAV is cal culated using the selected GVAVs and Ps, as
fol | ows:

3((In GVAV) ) - ((3(1 n GVAV))? 4)
=
3(P) - ((3(%P))?/4)
L = (3(In GVAV) - S(3(%P)))/4
A = S(%0.05) + L

FAV = e*

Chronic toxicity data from acceptable tests on freshwater
and saltwater organisns are used to determ ne a Final Chronic

Value (FCV). |If data are available for the eight famlies, the
FCV is cal cul ated using the same procedure as described for the
FAV. If sufficient data are not available, the foll ow ng

procedure i s used:

1. Chroni c values are obtained by cal cul ating the geonetric
nmean of the NOEC and the LOEC val ues from accepted chronic
toxicity tests.

2. Acut e- Chronic Ratios (ACR) are cal culated for each chronic
val ue for which at | east one correspondi ng acute value is
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avai |l abl e. \Wenever possible, the acute test(s) should be
part of the sanme study as the chronic test.

3. The Final ACR (FACR) is calculated as the geonetric nean of
all the species nean ACRs avail able for both freshwater and
sal twat er speci es.

4. FCV = FAV/ FACR

Plant toxicity data from al gae or aquatic vascul ar plants
are used to determne a Final Plant Value (FPV). The FPV is the
| onest result froma test with a biologically inportant endpoint.

The EPA gui delines specify that a WQC consi sts of two
concentrations, the Criterion Maxi mum Concentration (CMC), and
the Criterion Continuous Concentration (CCC). The CMC is equal
to one-half the FAV. The CCCis equal to the |owest of three
val ues: the FCV, the FPV, or the Final Residue Value (FRV). The
FRV is intended to prevent pesticide concentrations in
commercially or recreationally inportant species fromaffecting
mar ket abi | ity because of excedence of applicable action |evels,
and to protect wildlife that consune aquatic organisms. The WQXC
can be lowered to protect inportant resident species (EPA 1985).

The WXC is stated as follows: (Freshwater/saltwater)
aquatic organi snms should not be affected unacceptably if the
four-day average concentration of (pesticide) does not exceed
(CCC value), and if the one-hour average concentration does not
exceed (CMC val ue) nore than once every three years on the
aver age.

Hazard assessnent is an iterative process by which new data
are evaluated to refine the WQC. Hazard assessnents frequently
recommend additional toxicity tests with sensitive native species
and commonl y-used test organisns |listed by ASTM
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APPENDI X B. Abstracts of accepted and unaccepted acute toxicity
tests reviewed for hazard assessnent.

Accepted acute toxicity tests - The followi ng tests used
accepted test nethods.

Bentley (1973) - In 1973, 96-h static toxicity tests were
performed by Biononmi cs Laboratories in Wareham Massachusetts on
techni cal grade methonyl (1009 wth grass shrinp Pal aenonetes
vul garis and fiddler crab Uca pugilator. APHA (1970) standards
were used. Ten concentrations were tested and a water control
was used. Concentrations were not neasured. Water quality
paranmeters during the test were: tenperature of 21°C;, dissol ved
oxygen of 4.3 to 8.2; and salinity of 25°%,. Control survival
was 100% The LG, value was 130 pg/L for grass shrinp and 2380
pg/ L for fiddler crab.

Bi onomics (1973) - In 1973, 96-h static toxicity tests were
performed by Bi onom cs Laboratory in Wareham Massachusetts on
techni cal grade methonyl (1009 wth grass shrinp Pal aenonetes
vul garis, pink shrinp Penaeus duorarum and nud crab Neopanope
texana (life stages not given). APHA (1970) standards were used.
Seven concentrations were tested and water and sol vent controls
were used. Concentrations were not nmeasured. Water quality
paranmeters during the test were: tenperature of 21°C, dissolved
oxygen of 5.0 to 8.0 ng/L; and salinity of 25°,. Contro
survival was 100% The LGy, val ue was 49 upg/L for grass shrinp,
19 pg/L for pink shrinp, and 410 pg/L for nud crabs.

Boeri and Ward (1989) - In 1989, a 96-h static toxicity test was
performed by EnviroSystens Laboratory in Hanpton, New Hanpshire
on technical grade nethonyl (98% wth juvenile sheepshead

m nnows Cyprinodon variegatus. EPA (1985c) and (1988) standards
were used. Six concentrations were tested and a control was
used. Concentrations were neasured at the begi nning and end of
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the test and neasured concentrations were 101 to 133% of nom nal
concentrations. Water quality paranmeters during the test were:
tenperature of 21.0 to 22.2°C, pHof 7.5 to 8.1; dissolved oxygen
of 6.3 to 82 ng/L; and salinity of 162 to 175°,. Contro
survival was 100% The LG, val ue for sheepshead m nnows was
1160 pg/ L.

Geiger et al. (1988) - In 1985, a 96-h flowthrough toxicity test
was performed by USEPA Research Lab at Duluth, M nnesota on
techni cal grade methonyl (99% w th juvenile fathead m nnows

Pi nephal es pronelas. APHA (1980) testing standards were used.

Fi ve concentrations were tested and a water control was used.

Concentrations were neasured daily and measured concentrations
averaged 101 to 131% of nomi nal concentrations. Water quality
paranmeters during the test were: tenperature of 24.1°C, pH of
7.4; dissolved oxygen of 6.6 ng/L; and hardness of 50.5 ng/L.
Control survival was 100% The LG, value for fathead m nnows
was 2110 pg/L and the ECs, based on grow h was 2060 pg/ L.

McCain (1971) - In 1971, a 96-h static toxicity test was
performed by Hazl eton Laboratories in Falls Church, Virginia on
techni cal grade methonyl (90% w th rai nbow trout Oncorhynchus
nmykiss. No testing standards were nentioned. Eight
concentrations were tested and a water control was used.

Concentrations were not nmeasured. Water quality paraneters
during the test were not given. Control survival was 100% The
LG, val ue for rainbow trout was 3400 pg/L.

Mayer and Ellersieck (1986) - In 1975, 96-h static toxicity tests
were perfornmed by Col unbia National Fisheries Laboratory of the
Fish and Wldlife Service on technical grade nethonyl (95% wth
rai nbow trout Oncor hynchus nykiss, bluegill Lepom s macrochirus,

and channel catfish Ictalurus punctatus (life stages not given).
Test standards simlar to EPA (1975) were used. Seven
concentrations were tested for the trout tests and nine for the
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bluegill and catfish tests. Water controls were used for al
tests. Concentrations were not neasured. Water quality
paranmeters during the tests were: tenperature of 12°C (trout),
20°C (bl uegill), and 22°C (catfish); pHof 7.2 (trout) and 7.4
(catfish); and hardness of 40 ng/L (trout and catfish). Contro

survival was 100% for trout and bluegill and 90% for catfish
The LGCsq val ue was 1600 pg/L for rainbow trout, 1050 pg/L for
bluegill, and 530 ng/L for channel catfish.

Mayer and Ellersieck (1986) - In 1976, 96-h static toxicity tests
were perfornmed by Col unbia National Fisheries Laboratory of the

Fish and Wldlife Service on technical grade nethonyl (95% wth
| ar genout h bass M cropterus sal noides (life stage not given) and

first year stonefly |Isogenus sp. Test standards simlar to EPA
(1975) were used. Four concentrations were tested and sol vent
controls were used. Concentrations were not neasured. Water
qual ity paraneters during the tests were: tenperature of 7°C
(stonefly) and 22°C (bass); pH of 7.2 (bass); and hardness of 42
ng/ L (stonefly) and 40 ng/L (bass). Control survival was 100%
for both tests. The LGy, value was 1250 pg/L for |argenouth bass
and 343 pg/ L for stonefly.

Mayer and Ellersieck (1986) - In 1977, 96-h static toxicity tests
were perfornmed by Col unbia National Fisheries Laboratory of the

Fish and Wldlife Service on technical grade nethonyl (95% wth
bluegill Lepom s macrochirus (life stage not given). Three tests

were perforned at different tenperatures. Test standards simlar
to EPA (1975) were used. Seven concentrations were tested and
wat er controls were used. Concentrations were not measured.
Water quality paranmeters during the tests were: tenperature of
12°C, 17°C, and 22°C, pH of 7.4; and hardness of 40 ng/L. Control
survival was 100% The LG, val ues were 2000 pg/L for the
bluegill kept at 12°C, 1150 pg/L for the bluegill kept at 17°C,
and 860 pg/L for the bluegill kept at 22°C
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Mayer and Ellersieck (1986) - In 1978, 96-h static toxicity tests
were perfornmed by Col unbia National Fisheries Laboratory of the

Fish and Wldlife Service on technical grade nethonyl (95% wth
rai nbow trout Oncorhynchus nykiss (eight tests), Atlantic sal non

Sal no salar (eight tests), brook trout Salvelinus namaycush (two
tests) and bluegill Lepom s macrochirus (five tests). Life
stages were not given. Test standards simlar to EPA (1975) were
used. The nunber of concentrations tested was eight for rai nbow
trout, seven for Atlantic salnon and brook trout, and seven for
bluegill. Solvent and water controls were used. Concentrations
were not nmeasured. Water quality paraneters during the tests
were: tenperature of 7, 12, and 17°C for rainbow trout, 12 and
17°C for Atlantic salnon, 12°C for brook trout, 17°C for bluegill;
pH of 6.0 to 8.5; and hardness of 40 to 320 ng/L. Contro
survival was 90 to 100% The LGCs, val ues ranged from 860 to 2000
pg/ L for the rainbow trout, from560 to 1220 pg/L for the

Atl antic salnmon, from 1500 to 2200 pg/L for the brook trout, and
from480 to 1200 pug/L for the bluegill.

Mayer and Ell ersieck (1986) - In 1979, a 96-h static toxicity
test was perfornmed by Col unbia National Fisheries Laboratory of
the Fish and Wldlife Service on technical grade methonyl (99%
wi th fathead m nnow Pi nephal es pronelas (life stage not given).
Test standards simlar to EPA (1975) were used. Eight
concentrations were tested and both solvent and water controls

were used. Concentrations were not nmeasured. Water quality
paranmeters during the tests were: tenperature of 17°C, pH of
7.4; and hardness of 40 ng/L. Control survival was 100% The
LG, value for the fathead m nnow was 2800 pug/L.

Sanders et al. (1983) - In 1983, a 96-h static toxicity test was
performed by Col unbia National Fisheries Laboratory of the Fish
and Wldlife Service on technical grade nmethonyl (95 to 98% wth
adul t anphi pods Gammarus pseudol i maeus and 48-h static toxicity

tests were perforned on technical grade nmethonmyl (95 to 98% wth
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fourth instar m dges Chirononus plunosus and first instar

cl adocerans Daphnia magna. Test standards simlar to EPA (1975)
were used. Eight concentrations were tested and a control was
used. Concentrations were not neasured. Water quality
paranmeters during the tests were: tenperature of 17°C, pH of

7.4; and hardness of 40 ng/L. Control survival was above 90%
The LGCsq val ue for the anphi pod was 920 pug/ L. The EGCs;, val ues,
based on i mobilization, were 88 pg/L for the mdge, and 8.8 ug/L
for the cladoceran.

Sumers (1978) - In 1978, a 48-h static toxicity test was
performed by Haskell Laboratory in Newark, Del aware on techni cal
grade nethonyl (99% w th <24-h cl adocerans Daphnia magna. No
test standards were nentioned. Eight concentrations were tested
in replicate and a water control was used. Concentrations were
not measured. Water quality paraneters during the test were:
tenperature of 18°C, pH of 8.0 to 8.1; and dissol ved oxygen of
8.2 to 8.4 ng/L. Control survival was 100% The LG, val ue for
D. magna was 31.7 pug/L.

Sumers (1981) - In 1981, a 48-h static toxicity test was
performed by Haskell Laboratory in Newark, Del aware on techni cal
grade net honyl (99% wi th <24-h cl adocerans Daphnia magna. No
test standards were nentioned. Eight concentrations were tested
in replicate and a water control was used. Concentrations were
not measured. Water quality paraneters during the test were:
tenperature of 20°C, pH of 6.7 to 8.1; dissolved oxygen of 7.7 to
7.9 nmg/L; and hardness of 101 ng/L. Control survival was 95 to
100% The LG, value for D. magna was 38.1 pug/L.

Ward and Boeri (1989) - In 1989, a 96-h static toxicity test was
performed by Envirosystens Laboratory in Hanpton, New Hanpshire
on technical grade nethonyl (98% wth juvenile nysids Mysidopsis
bahia. EPA (1985d) and (1988) testing standards were used. Five
concentrations were tested and a water control was used.
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Concentrations were neasured at the begi nning and end of the test
and neasured concentrations averaged 108 to 130% of nom nal
concentrations. Water quality paranmeters during the test were:
tenperature of 21 to 22°C, pHof 7.9 to 8.2; and dissol ved oxygen
of 7.5 to 8.2 ng/L. Control survival was 95% The LG, val ue
for Mysidopsis bahia was 220 pg/L.

Unaccepted acute toxicity tests - The following tests did not use
accepted test nethods and/or produce acceptable results.

Dupont (1991) - In 1991, a 96-h flowthrough toxicity test was
performed by DuPont on technical grade nethonyl (98.35% wth
juvenil e eastern oysters Crassostrea virginica. No test
standards were nentioned. Five concentrations were tested and a

wat er control was used. Concentrations were neasured. Water
qual ity paraneters during the test were: tenperature of 21.2 to
23.7°C, pHof 7.4 to 7.9; dissolved oxygen of 6.5 to 7.6; and
salinity of 30%%,. Control survival was 100% The EGCs, val ue for
eastern oysters based on growth was >140 ng/L. The test was not
accepted because the nortality range was unacceptable. For a
valid LG, value, one treatnent other than the control nust Kkill
<37% of the test organisnms and one treatnment nust kill >63% of
the test organi sns.

El -Refai, et al. (1976) - In 1976, a 48-h static toxicity test
was performed by Al -Azhar University in Cairo on Lannate (24%
active ingredient) with carp Cyprinus carpio and tilapia Tilapia
nilotica (life stages not given). No test standards were

menti oned. Several concentrations were tested in replicate. A
wat er control was used. Water quality parameters during the test
were: tenperature of 22 to 25°C, pH of 7.8 to 8.2; dissolved
oxygen of 6.8 to 7.4; and hardness of 116 to 123 ng/L. Control
survival was not given. The LG, values were 2.70 ug/L for large
carp and 1.35 pg/L for small carp. The LGy, values were 2.60
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pg/L for large tilapia and 1.40 pg/L for small tilapia. These
val ues were not used because the test duration was too short and
the pesticide fornmulation was too low in active ingredient.

Mayer and Ell ersieck (1986) - In 1975, 48-h (cladoceran) and 96-h
(trout) static toxicity tests were perfornmed by the Col unbi a

Nati onal Fisheries Laboratories of the U S. Fish and Wldlife
Service on technical grade nethonyl (95 to 98% w th cutthroat
trout Salnmo clarkii and first instar cladocerans Daphnia magna.
Test standards simlar to EPA (1975) were used. Five
concentrations were used for the cladoceran test and nine were
used for the trout test. Solvent controls were used. Replicates
were not mentioned. Concentrations were not neasured. Water

qual ity paraneters during the test were: tenperature of 10°C
(trout) and 17°C (cl adoceran); pH of 7.4 (trout and cl adoceran);
and hardness of 162 ng/L (trout) and 40 ng/L (cl adoceran). The
LG, val ues were 6800 pg/L for the cutthroat trout and 8.8 ug/L
for the cladoceran. These tests were not accepted because the
nortality ranges were unacceptable. For a valid LGy val ue, one
treatnment other that the control nust kill <37% of the test

organi snms and one treatnent nust kill >63% of the test organisns.

Mayer and Ell ersieck (1986) - In 1978, 48-h (m dge) and 96-h
(bluegill and amphi pod) static toxicity tests were performed by

t he Col unbi a National Fisheries Laboratories of the U S. Fish and
Wl dlife Service on technical grade nmethonyl (95% with mature
anphi pods Ganmar us pseudol i maeus, third instar mdges Chironomnus
pl unosus, and bluegill Lepom s nmacrochirus. Test methods simlar
to EPA (1975) were used. Seven to nine concentrations were
tested. Solvent and water controls were used for anphi pods and
m dges. No controls were used for bluegills. Concentrations of
met honyl were not neasured during the test. The tenperature
averaged 17°C (bl uegill and anphi pod) and 22°C (m dge). Hardness
was 320 ng/L for the bluegill. Oher water quality paraneters
were not neasured. Control survival was 100% for anphi pod test
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and 85% for mdge test. The LGCs val ue for anphi pod was 920 pg/L.
Thi s val ue was not accepted because the nortality range was
unacceptable. For a valid LGy, val ue, one treatnent other that

the control nmust kill <37% of the test organi sns and one
treatment nust kill >63% of the test organisms. The EGCs val ue
for mdge was 88 pg/L. This value was not used because contr ol
survival was <90% The LG, value for bluegill was 840 pg/L.

Thi s val ue was not accepted because controls were not used.

Roberts et al. (1982) - In 1982, 96-h static toxicity tests were
performed by Virginia Institute of Marine Science, the Chesapeake
Bi ol ogi cal Laboratory, and the Chesapeake Research Consortium

on net honyl (24% wth nysids Neomnysis anericana and Mysi dopsi s
bahi a, copepods Eurytenora affinis and Acartia tonsa, silverside
Meni di a nmeni di a, and sheepshead m nnow Cypri nodon var ei gat us
(l'ife stages not given). ASTM (1980) and APHA (1975) testing
standards were used. Five concentrations were tested with one or
two replicates. No controls were nentioned. Concentrations were
not measured. Water quality paraneters during the tests were:
tenperature of 22°C, pHof 7.3 to 7.8 (nysid); dissolved oxygen

of 3.3 to 6.4 (fish and nysid); and salinity of 20°, (nysids)
and 10°/ ,, (copepods and fish). Control survival was not given.
The LGCsq val ues were 32 pg/L (Neonysis anericana), 56 ug/L

(Mysi dopsi s bahia), 290 pg/L (Eurytenora affinis), 410 pg/L
(Acartia tonsa), 340 pg/L (silverside) and 960 pg/L (sheepshead
m nnow). These val ues were not used because the formul ation was
too low in active ingredient.

Summers (1982) - In 1982, a 96-h flowthrough toxicity test was
performed by Haskell Laboratory in Newark, Del aware on techni cal
grade nethonyl (99% with larval fathead m nnows Pi nephal es
pronel as. No test standards were nentioned. Five concentrations
were tested in replicate. A water control was used. Wter

qual ity paraneters during the test were: tenperature of 25°C, pH
of 7.0 to 7.3; dissolved oxygen of 8.3 to 8.5; and hardness of 84
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nmg/ L. Control survival was 100% The LG, for fathead m nnows
was >972 ug/ L. This value was not used because the nortality
range was unacceptable. For a valid LG, val ue, one treatnent
ot her than the control nust kill <37% of the test organi snms and
one treatment nust kill >63% of the test organismns.

Ward and Boeri (1991) - In 1991, a 96-h flowthrough toxicity
test was perfornmed by EnviroSystens Laboratories in Hanpton, New
Hanpshire on technical grade nethonyl (98% wth juvenile eastern
oysters Crassostrea virginica. EPA (1985b, 1988) test guidelines
were used. One concentration was tested with no replicates. A
wat er control was used. Water quality parameters during the test
were: tenperature of 21.2 to 23.7°C, pH of 7.4 to 7.9; dissolved
oxygen of 6.5 to 7.6; and salinity of 30°%.,. Control survival

was 100% No effects were given. This test was not accepted
because too few concentrations were tested and no LG, val ue was
det er m ned.
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Tabl e B-1.

Val ues (upg/L) from accepted tests on the acute toxicity of nethonyl

to aquatic ani nmals.

Life Salinity/ Test Val ues
Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95% C. L. ") Ref erence
Anmphi pod adul t S, U Techni cal 40 ng/L 96- h LCs 920 Sanders et al.
Gammar us pseudol i maeus (95-98% as CaCQ, (660-1300) 1983
AtTantic sal non N Ac S, U Techni cal 40 ng/L 96- h LCs 1120 Mayer and
Sal no sal ar (99% as CaCQ, (930-1350) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96- h LCs, 560 Mayer and
Sal no sal ar (99% as CaCQ, (460-690) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96- h LCs 640 Mayer and
Sal no sal ar (99% as CaCQ, (500-830) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96- h LCs 700 Mayer and
Sal no sal ar (99% as CaCQ, (570-870) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96-h LCs 1220 Mayer and
Sal no sal ar (99% as CaCQ, (1080-1380) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96- h LCs 1050 Mayer and
Sal no sal ar (99% as CaCQ, (950-1160) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 12 mg/L 96- h LCs 1000 Mayer and
Sal no sal ar (99% as CaCQ, (830-1200) El | ersi eck 1986
AtTantic sal non N A S, U Techni cal 40 ng/L 96- h LCs 1150 Mayer and
Sal no sal ar (99% as CaCQ, (980-1360) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96-h LCs 1050 Mayer and
Lepom s macrochirus (95% as CaCQ, (860-1300) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96-h LCs 2000 Mayer and
Lepom s macrochirus (95% as CaCO3 (1430-2800) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96-h LCs 1150 Mayer and
Lepom s macrochirus (95% as CaCO3 (930-1420) El | ersi eck 1986
. Bl uegi I | N A S, U Techni cal 40 nmg/L 96- h LCso 860 Mayer and



Lepom s macrochirus (95% as CaCO3 (640-1150) El I ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96- h LCs 480 Mayer and
Lepom s macrochirus (95% as CaCQ, (320-710) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96- h LCs 1200 Mayer and
Lepom s macrochirus (95% as CaCQ, (820-1760) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96- h LCs 940 Mayer and
Lepom s macrochirus (95% as CaCO3 (650-1360) El | ersi eck 1986
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Table B-1. Continued -2-

T Life Salinity/ Test Val ues

Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95% C. L.) Ref erence

Bl uegi | | N A S, U Techni cal 40 ng/L 96- h LCs 600 Mayer and

Lepom s macrochirus (95% as CaCQ, (420-860) El | ersi eck 1986
Bl uegi | | N A S, U Techni cal 40 ng/L 96- h LCs 620 Mayer and

Lepom s macrochirus (95% as CaCQ, (370-1040) El | ersi eck 1986
Brook trout N A S, U Techni cal 40 ng/L 96- h LCs, 1500 Mayer and

Sal vel i nus namaycush (95% as CaCO3 (1230-1830) El | ersi eck 1986
Brook trout N A S, U Techni cal 40 ng/L 96- h LCs 2200 Mayer and

Sal vel i nus namaycush (95% as CaCQ, (1600- 3010) El | ersi eck 1986
Channel catfish N A S, U Techni cal 40 ng/L 96- h LCs 530 Mayer and

I ctal urus punctatus (98% as CaCQ, (380-750) El | ersi eck 1986
Cl adocer an 1st S, U Techni cal 40 ng/L 48-h ECs, 8.8 Sanders et al
Daphni a magna i nst ar (95-98% as CaCQ, (4.1-19) 1983

Cl adocer an <24-h S, U Techni cal N A 48-h LCs 31.7 Summers 1978
Daphni a magna (99% (29.5-34.1)

Cl adocer an <24-h S, U Techni cal 101 ng/L  48-h LCs 38.1 Summers 1981
Daphni a magna (99% as CaCQ, (35.6-40.8)

Fat head mi nnow N A S, U Techni cal 40 ng/L 96- h LCs 2800 Mayer and

Pi mephal es pronel as (98% as CaCQ, (1820-4310) El | ersi eck 1986
Fat head mi nnow juv. F, M Techni cal 50.5 mg/L 96-h LCs 2110 CGeiger et al.

Pi mephal es pronel as (99% as CaCQ, (1840-2420) 1988

Fiddl er crab N A S, U Techni cal 25°/ ., 96-h LCs 2380 Bentl ey 1973
Uca pugil ator (100% (1970-2880)

Grass shrinp N A S, U Techni cal 25°/ ., 96-h LCs 130 Bentl ey 1973

Pal aenonet es vul gari s (100% (90-180)
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Grass shrinp N A S, Techni cal 25°/ ., 96-h LCs 49 Bi onom cs 1973
Pal aenonet es vul gari s (100% (30-81)

Lar genout h bass N A S, Techni cal 40 ng/L 96- h LCs, 1250 Mayer and

M cropt erus sal noi des (95% as CaCo, (970-1610)

El | ersi eck 1986

M dge 4t h S, Techni cal 40 ng/L 48-h ECs, 88 Sanders et al.
Chi rononus pl unmpsus instar (95-98% as CaCQ, (47-160) 1983

Mud crab N A S, Techni cal 25°/ ., 96-h LCs 410 Bi onom cs 1973
Neopanope texana (100% (221-759)
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Table B-1. Continued -3-
T Life Salinity/ Test Val ues
Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95% C. L.) Ref erence
Mysid juv. S,M Techni cal 16-17°/,, 96-h LCs 220 Ward and Boeri
Mysi dopsi s bahi a (98% (200- 250) 1989
Pink shrinp N A S, U Techni cal 25°/ ., 96- h LCs 19 Bi onom cs 1973
Penaeus duorarum (100% (12-30)
Rai nbow trout N A S, U Techni cal N A 96- h LCs 3400 McCain 1971
Oncor hynchus nyki ss (90% (2640-4390)
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1600 Mayer and
Oncor hynchus nyki ss (95% as CaCO (1190-2150) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1700 Mayer and
Oncor hynchus nyki ss (95% as CaCQ, (1180-2440) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 320 nmg/L  96-h LCs 1400 Mayer and
Oncor hynchus nyki ss (95% as CaCQ, (950-2000)

El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 2000 Mayer and
Oncor hynchus nyki ss (95% as CaCO (1430-2790) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1050 Mayer and
Oncor hynchus nyki ss (95% as CaCQ, (670-1630) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 860 Mayer and
Oncor hynchus nyki ss (95% as CaCQ, (590-1260) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1500 Mayer and
Oncor hynchus nyki ss (95% as CaCQ, (1100-2000)

El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1100 Mayer and
Oncor hynchus nyki ss (95% as CaCO (760-1600) El | ersi eck 1986
Rai nbow trout N A S, U Techni cal 40 ng/L 96- h LCs 1200 Mayer and
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Oncor hynchus nyki ss (95% as CaCQ, (780-1860) El I ersi eck 1986

Sheepshead mi nnow juv. S,M Techni cal 1629/ ,, 96- h LCs 1160 Boeri and Ward

Cyprinodon vari egat us (98% (1020-1300)
1989

Stonefly 1st-yr S, U Techni cal 42 ng/L 96- h LCs 343 Mayer and

| sogenus sp. (95% as CaCQ, (270-440) El | ersi eck 1986

a S = Static F = Flow t hrough M = Measured concentrations U = Unneasured concentrations

b Confidence limts
¢ NVA = Not avail able
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Tabl e B-2.

Val ues (upg/L) fromunaccepted tests on the acute toxicity of methonyl

to aquatic ani nmals.

______ Life Salinity/ Test Val ues Test ¢

Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95% C. L. ") Ref erence Deficiencies

______ Anphi pod mat ur e S, U Techni cal 40 nmg/L 96- h LCso 920 Mayer and 1

Gammar us pseudol i maeus (95-98% as CaCQ, (680-1240) El | ersi eck 1986

______ Bl uegi I | N/ Ad S, U Techni cal 320 mg/L  96-h LCso 840 Mayer and 2

Lepom s macrochirus (95-98% as CaCQ, (530-1340) El | ersi eck 1986

______ Carp N A S, U Lannat e 116 ng/L 48-h LCso 2.7 El Ref ai 3,4

Cyprinus carpio (24% as CaCQ, (2.33-2.89) et al. 1976

______ Carp N A S, U Lannat e 116 ng/L 48-h LCso 1.35 El Refai 3,4

Cyprinus carpio (24% as CaCQ, (1.16-1.57) et al. 1976

______ Cl adocer an 1st S, U Techni cal 40 nmg/L 48-h LCso 8.8 Mayer and 1

Daphni a magna i nst ar (95-98% as CaCQ, (4.1-19) El | ersi eck 1986

______ Copepod N A S, U Lannat e 10°/ 4 96- h LCso 410 Roberts 4

Acartia tonsa (24% (260-620) et al. 1982

______ Copepod N A S, U Lannat e 10°/ 4 96- h LCso 290 Roberts 4

Eurytenora affinis (24% (90-500) et al. 1982

______ Cutthroat trout N A S, U Technical 162 nmg/L  96-h LCso 6800 Mayer and

1

Sal mo cl arkii (95-98% as CaCQ, (2180-7530) El I ersi eck 1986

______ Eastern oyster juv. F, M Techni cal 309/ o 96- h ECs, >140, 000 Dupont 1

Crassostrea virginica (98% 1991
Eastern oyster juv. F, M Techni cal 309/ o 96- h

Ward and 5,6

Crassostrea virginica (98% Boer i

1991

______ Fat head m nnow [ arv. F, U Techni cal 84 mg/L 96- h LG >972 Sumrer s 1

Pi mephal es pronel as (99% as CaCQ, 1982

______ M dge 3rd S, U Techni cal 40 nmg/L 48-h LCso 88 Mayer and 7

Chi rononus plunmpbsus instar (95-98% as CaCQ, (60-129) El | ersi eck 1986

______ Mysi d N A S, U Lannat e 20°/ o 96- h LCso 56 Roberts 4

Mysi dopsi s bahi a (24% (36-66) et al. 1982

______ Mysi d N A S, U Lannat e 20°/ o 96- h LCso 32 Roberts 4

Neonysi s aneri cana (24% (14-53) et al. 1982

______ Sheepshead m nnow N A S, U Lannat e 10°/ 4 96- h LCso 960 Roberts

4
Cyprinodon vari egat us (24% (820-1260) et al.
1982
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______ Silverside N A S, U Lannat e 10°/ 4 96- h LCso 340 Roberts
Meni di a nmeni di a (24% (290-390) et al. 1982
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Tabl e B-2 Conti nued - 2-

______ Life Salinity/ Test Val ues Test ¢
Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95% C. L. ") Ref erence
Defi ci enci es

______ Ti | api a N A S, U Lannat e 116 ng/L 48-h LCso 2.6 El Ref ai 3,4
Tilapia nilotica (24% as CaCQ, (2.33-2.89) et al. 1976

______ Ti | api a N A S, U Lannat e 117 ng/L 48-h LCso 1.4 El Ref ai 3,4
Tilapia nilotica (24% as CaCQ, (1.14-1.70) et al. 1976

a S = Static F = Flow t hrough M = Measured concentrations
b Confidence lints

Unacceptable nortality range

No control s used

Test duration too short

Formul ation too low in active ingredient

I nadequat e nunber of concentrations tested
No pertinent val ues given

1
2
3
4
5
6
7 Unaccept abl e control surviva

d NV A = Not avail abl e
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APPENDI X C. Abstracts of accepted and unaccepted chronic
toxicity tests reviewed for hazard assessnent.

Accepted chronic toxicity tests - The followi ng tests used
accepted test nethods.

Dupont (1993) - In 1993, a 193-d flowthrough toxicity test was
performed by DuPont | aboratories on technical grade nethonyl

(98% w th fathead m nnow Pi nephal es pronelas. No testing
standards were nentioned. Five concentrations were tested with
wat er controls. Concentrations were neasured and averaged 93 to
107% of nom nal concentrations. Water quality paraneters during
the test were: tenperature of 25°C, pH of 7.6 to 8.4; dissolved
oxygen of 4.8 to 7.9 nyg/L; and hardness of 136 to 154 ny/L.
Control survival was 100% The NOEC, LOEC, and MATC val ues,
based on egg hatchability and survival, growh, and reproductive
activity, were 76.0 pg/L, 142 pg/L, and 104 pg/L, respectively.

Sumers (1981) - In 1981, a 21-d static toxicity test was
performed by Haskell Laboratory in Newark, Del aware on techni cal
grade net honyl (99% wi th <24-h cl adocerans Daphnia magna. ASTM
(1981) testing standards were used. Six concentrations were

tested with ten replicates and a water control was used.
Concentrations were not nmeasured. Water quality paraneters
during the test were: tenperature of 20°C, pHof 6.2 to 7.5;

di ssol ved oxygen of 4.2 to 7.4 ng/L; and hardness of 93 ny/L.
Control survival was 100% The NOEC, LOEC and MATC val ues, based
on reproduction, survival, and growth, were 1.6 pg/L, 3.1 ug/L,
and 2.23 pg/L, respectively.

Sumers (1982) - In 1982, a 28-d flowthrough toxicity test was
performed by Haskell Laboratory in Newark, Del aware on techni cal

grade nethonyl (99% with larval fathead m nnows Pi nephal es
pronel as. ASTM (1981) testing standards were used. Five
concentrations were tested and a water control was used.
Concentrations were neasured every six days and neasured
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concentrations averaged 87 to 98% of nom nal concentrations.
Water quality paranmeters during the test were: tenperature of
25°C, pHof 7.6 to 7.8; hardness of 91.3 ny/L; and dissol ved
oxygen of 8.5 to 8.6 ng/L. Control survival was 100% The
NCEC, LOEC, and MATC val ues, based on enbryo hatch and | arva
survival and growh, were 57 pg/L, 117 pg/L, and 81.7 ug/L,
respectively.

Unaccepted chronic toxicity tests - The follow ng tests did not
use accepted test nethods and/or produce acceptable results

Bi onomi cs (1971) - In 1971, a 28-d flowthrough toxicity test was
performed by Bi ononmi cs, Wiareham Massachusetts on Lannate
(percent active ingredient not given) wth rai nbow trout

Oncor hynchus nykiss (life stage not given). No test standards
were nentioned. Two concentrations were tested with two
replicates and solvent controls were used. Concentrations were
measured every three to seven days during the test. Water

qual ity paraneters during the test were: tenperature of 18°C, pH
of 7.3; dissolved oxygen of 5.0 ng/L, and hardness of 25 ng/L.
Control survival was 100% Effects were not given. This test
was not used because no pertinent values were determ ned, and an
i nadequat e nunber of concentrations were tested.

Clare et al. (1992) In 1991, a 14-d static toxicity tests was
performed by Duke University on technical grade methonyl (percent
active ingredient not given) with negal opa stage nud crabs

Rhi t hr opanopeus harrisii Gould. No test standards were

menti oned. Four concentrations were tested with three to five
replicates. A water control was used. Concentrations were not
nmeasured. The tenperature averaged 25°C. Qher water quality
parameters were not neasured. Control survival was 100%

Ef fects were not given. This test was not used because no

perti nent val ues were detern ned.
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Care and Costlow (1989) - In 1989, a static toxicity test
(duration not given) was perforned by Duke University Marine
Laboratory on technical grade methonyl (98% w th megal opa and
juvenile nmud crabs Rhithropanopeus harrisii. No test standards
were nentioned. Four concentrations were tested with five
replicates. A water control was used. Concentrations were not
measured. Water quality paraneters were not given. Control
survival was >90% Effects were not given. This test was not
used because no pertinent val ues were determ ned.
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Table C-1.

Val ues (upg/L) from accepted tests on the chronic toxicity of methonyl

to aquatic ani nmals.

______ Life Salinity/ Test

Speci es St age Met hod? Formul ati on Hardness Length Ef f ect Val ues MATC Ref erence
______ Cl adocer an <24-h S, U Techni cal 93 mg/L 21-d LOEC 3.1 Sumrers 1981
Daphni a magna (99% as CaCQ, NOEC 1.6 2.2

______ Fat head m nnow [ arval F, M Techni cal 91.3 ng/L 28-d LOEC 117 Sumrers 1982
Pi mephal es pronel as (99% as CaCQ, NOEC 57 82

Fat head mi nnow enmbryo F., M Techni cal 136 ng/L  193-d LOEC 142 DuPont 1993
Pi mephal es pronel as (98% as CaCQ, NOEC 76 104

a S = Static F = Flow t hrough M = Measures concentrations = Unneasured concentrations

Table C-2. Values (upg/L) fromunaccepted tests on the chronic toxicity of methonyl to aquatic aninals.

______ Life Salinity/ Test Testb
Speci es St age Met hod? Formul ati on Hardness Length Ef fect Val ues Ref erence Defi ci enci es
Mud crabs megal opa S, U Techni cal N/ Ac 14-d N A N A Clare et al. 1

Rhi t hr opanopeus harrisii (% N A) 1992

______ Mud crabs juv. S, U Techni cal N A N A N A N A Clare and 1

Rhi t hr opanopeus harrisii (98% Cost | ow 1989

Rai nbow trout N A F., M Lannat e 25 g/ L 28-d N A N A Bi onomics 1971 1,2
Oncor hynchus nyki ss (% N A) as CaCQ,

a S = Static F = Flow through M = Measured concentrations U =
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1
2

N A

N
I

o pertinent val ues determ ned

nadequat e nunber

Not avail abl e

of concentrations tested
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APPENDI X D. Abstracts of aquatic plant toxicity tests revi ewed
for hazard assessnent.

Kobbia et al. (1991) - In 1991, 7-d static toxicity tests were
performed by Cairo University, Egypt on technical grade nethonyl
(percent active ingredient not given) with cyanobacteria Nostoc
muscorum and Tol ypothrix tenuis. No test standards were
mentioned. Five concentrations were tested and a control was
used. No replicates were nmentioned. Water tenperature ranged
from25 to 27°C, no other water quality paraneters were given.
Control survival was not given. Gowth was inhibited even at the
| onest concentration of 100 ng/L.

Khalil and Mostafa (1986) - In 1986, 7-d static toxicity tests
were perfornmed by Cairo University, Egypt on technical grade
nmet honyl (percent active ingredient not given) with freshwater
al gae Phormdiumfragile. No test standards were nentioned.

Fi ve concentrations were tested with three replicates and a
control. No water quality parameters were given. Contro
survival was 100% G owth was inhibited at 225 ng/L.

Roberts (1982) - In 1982, 96-h static toxicity tests were
performed by Virginia Institute of Marine Science, the Chesapeake
Bi ol ogi cal Laboratory, and Chesapeake Research Consortium on

met honyl (24% w th al gae Pseudoi sochrysi s paradoxa, diatom
Skel et onema costatum and di nofl agel |l ate Procentrum m ni num
ASTM (1980) and APHA (1975) testing standards were used. Five
concentrations were tested with one to two replicates. No
controls were mentioned. Concentrations were not neasured.

Water quality parameters during the tests were: tenperature of
22°C and salinity of 20°,. Control survival was not given. The
LG, values were 580 ng/L (algae), 524 ng/L (diatom, and 338
nmg/ L (dinoflagellate).
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Tabl e D-1.

Values (upg/L) fromtests on the toxicity of nethonyl

to aquatic plants.

______ Life Salinity/ Test Val ues

Speci es St age Met hod? Formul ati on Hardness Length Ef f ect (95%c. 1.9 Ref erence
______ Al gae N/ Ac S, U Lannat e 20°/ o 96- h LCso 580, 000 Roberts 1982
Pseudoi sochrysi s paradoxa (24% (210, 000-1, 780, 000)
Cyanobacteri a N A S, U Techni cal N A 7-d N A N A Kobbi a et al.
Nost oc nmuscorum (N A 1991
Cyanobacteri a N A S, U Techni cal N A 7-d N A N A Kobbi a et al.
Tol ypothrix tenuis (N A 1991

Di atom N A S, U Lannat e 20° o, 96- h LCs, 524, 000 Roberts 1982
Skel et onema cost at um (24% N A

Dinofl agel | ate N A S, U Lannat e 20°/ o, 96- h LCs 388, 000 Roberts 1982
Procentrum m ni nrum (24% N A

Freshwat er al gae N A S, U Techni cal N A 7-d N A N A Khal il and
Phorm di um fragil e (N A Most afa 1986
a°S = Static F = Flow through M = Measured concentrations U = Unneasured concentrations

b Confidence limts
¢ NVA = Not avail able
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